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Presentation
. 1. Paradigms of ecosystem
OUtIme recovery from disturbance

2. Forest soil as an index of
recovery

3. Introduction to the study
4. Legacies of past land use

5. Some hypotheses

6. Links to future work and
climate change impacts
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Forest Solls: Index of Recovery

Forest solls
e often disturbed by former land-use practices
e long memory (e.g., plow layer)

e realm of many important forest ecosystem functions

Responses of interest (nutrient pools and turnover)
e mean concentration (g/kg), content (g/ha)
e variability

e gpatial patterns of distribution



Research Questions

1. How does prior land use influence the
variability of soll nutrients and the scale at
which that variability is expressed?

2. Do historic land-use practices alter the spatial
structure of fine-scale patterns in soll
resources?



Sampling Strategy

e Collected the upper 15 cm of = —
mineral soil (M=674 cores) in ==
2001 and 2002

e Employed standard laboratory
methods to determine nutrient
concentration and content




Nested Sampling:

between-site, within-site, within-
plot variance
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Spatially Explicit Sampling
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Semi-variograms

Range

Distance (m)

== Patterned data
== Theoretical model

e Summarize the variance
for different lag distances
(h) among a set of points in
1- or 2-D space

N (h)
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e Theoretical models can be
fit to curves to estimate
parameters (e.d., sill, range)



Statistical Analysis

e Estimated variance
components at 3 scales
(between-site, within-site, within-

plot)

e Constructed semi-variograms
and fit the spherical model Sl

Y ()

e Compared model parameters
for each land-use pair using a
one-tailed Wilcoxon two-sample

test Range
Distance (m)
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Total Variance

Pasturing Logging Reference

C (g/kg) 22.5 76.5 73.9
N (g/kg) 0.45 1.64 1.68
Ca (mg/kg) 29.9 33.8 54.8
P (mg/kg) 71.9 38.9 32.2
K (mg/g) 25.5 14.0 11.1

Mg (mg/g) 0.50 0.45 0.31




% Variance

Variance At Multiple Scales:

Carbon (g/kg) Nitrogen (g/kg)
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Summary of Results:
Variance and Spatial Structure

Pasturing and Logging

« J variability in c, N, Ca
removal & loss of OM, historic and contemporary litter homogeneity

. t variability in P, K and Mg
discrete manure inputs, plant uptake, P immobility

e fine-scale variability ‘ coarse-scale variability
disruption of nutrient cycles, differential land use

. t autocorrelation distance of base cations = homogenization
reduction in OM Inputs, decreased litter diversity



Conclusions

Prior land use results in soil nutrient pools that are:

» homogeneous at local scales
» heterogeneous at regional scales

Impacts of prior land use on the distribution of soil
nutrient pools:

» persist for at least 60 years
» may not be detected by comparing mean
concentration or content
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Soil data
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